the most promiscuously inducible genes known. For the
faithfully reproduce the signaling activity of the endogenous PDGFRs. and ChiR(Y1021) thus restore binding sites for PI3K, RasGAP, SHP2, and PLC␥, respectively. We also constructed a kinase-dead chimeric receptor, referred to
Identification of Immediate Early Genes Induced by the Wild-Type Chimeric Receptor as ChiR(KD), that carries a lysine to arginine mutation at position 634 in the kinase domain that is known to
We examined the IEG-inducing activity of the ChiR(WT). Confluent, quiescent ChiR(WT)-3T3 cells were stimuabolish kinase activity. The wild-type and mutant ChiR genes were each used to generate NIH3T3 cell lines lated with saturating amounts of M-CSF (40 ng/ml) in 0.5% bovine calf serum media. Cells were harvested for expressing the receptors (ChiR-3T3 cells) at approximately equal levels on their surfaces ( Figure 1C ).
RNA at 20 min, 1 hr, 2 hr, and 4 hr after stimulation. by inducing an additional gene module like that induced In any case, our studies offer an experimental paradigm for approaching these questions. Clearly, it will be by IFN␥.
Removal of an Additional Tyrosine Has Further
Overall, the data suggest that signaling pathways initiimportant to study additional Y→F mutations in PDGFR, a wider range of ligand levels, other receptors beside ated by RTKs have broadly overlapping effects on IEG induction. Nonetheless, the potential for independent PDGFR, and other cell types.
What might be the purpose of ramifying an extracelluinduction of IEG modules is revealed by ChiR(Y771).
The present study has many limitations, and it would lar signal into multiple intracellular pathways with completely or largely overlapping targets? A receptor that be premature to draw general conclusions about all RTK-initiated signaling. First, we have focused only on signals through a number of independent pathways could readily send qualitatively different messages, if a single RTK (PDGFR) and a single cell type (NIH3T3 cells). It is possible that RTK-activated signaling paththese pathways were also regulated by other cellular factors. In contrast, a receptor that signals through ways act more independently in other cellular settings. Second, we have studied a situation in which the receplargely convergent or interacting pathways would tend to send a single type of message that could be modutor (both the native PDGFRs and our ChiRs) and the ligand are present in abundance. Although our results lated quantitatively. RTK signaling would appear to more closely resemble rule out an absolute dependence of IEGs on Y740, Y751, Y771, Y1009, or Y1021, it is conceivable that in our the latter situation of quantitative control. The multiple pathways may primarily function to integrate information setting the signaling pathways normally activated by these tyrosine residues can be cross-activated to a low about different aspects of cell state into an overall general activation level for IEG induction (to which each IEG but relevant level by the remaining cytoplasmic tyrosines in ChiR(F5), which normally activate other pathcould respond in a gene-specific fashion). The multiple pathways could also confer robustness, so that the reways. Third, we have only studied the IEGs among a set of about 6,000 genes. It is possible that additional sponse is not dependent on any single pathway and thus can be triggered under a variety of circumstances. IEGs exist that act as an independent module downstream of a particular pathway or set of pathways.
A mathematical analogy could be drawn to a dense rather than sparse matrix in which most input variables Fourth, we have only examined the effects of RTK signaling on immediate early transcriptional induction. 
